(12) INTERNATIONAL AiTUCATION PUBUSHQ) UNDER TBE FAnCNT COOPERATION TREATY ffCI) 



<19) World lottUecCnalPropet^OfEftoiDitiQD 
IiiternatioittlBiifcaai 

(43) iDternatiooal Pobficatioo Date 
18 September 2003 (18.09.2003) 




PCT 



(10) loteniatioiial Rnblicatloii Namber 

WO 03/076078 Al 



(51) Inteniatlooftl Patrac OasilflcathMi^: B04B ViO 

(21) Intmitlo&al Application Number: FCT/DK03/D0168 

(22) iBMiatlOBalFillBgDate: 14 Match 2003 (14J03^) 
(25) FUiag Langwv^ Danisb 
(2^ Publicatioa Laiigisas»: BnglUb 



(30) PrierttyOata: 

PA200200398 14 Moidi 2002 (14.03.2002) DK 



(71) Applkaal ffer ati designattd Slates €xctpt US}: ALFA 
LAVAL COPENHAGEN A/S (PK/Diq; Manatinv^ 5. 
UX-2860S^ig(DK). 

(72) loveotofv; and 

(7^ lovcQton/AppUcants (ITflr US (w(y;:GR0NNEGAARD, 
Ertand [DIODK]; Agprskiowqi 24. DK-2610 R0<fom 



(DK). HYLDEGAARD^ Jacob P>Ka>K); Thoivald- 
sensv^ 19, DK-1871 Fnderibbog C (DK). 

(74) AgcBtK I0RGENSEN, BJem» Barhar et aL: IntBOia- 
lioiaat Fatest-Bweaa A/S, lU^ Tustnip Boulevud 23, 
DR-2630 Ibaslittp (DIQ. 

(81) Dcsiguttd States (natioaa^i AB» AO. AU AM, AT. AU, 
AZ, BA. BB. BO, BR, BZ» OA, <% CN. <X>. CR. CU, 
CZ (ttfiHty model}, DB (ofi% mo<M). DG, DK (utiliqf 
modelX DX, DM. DZ, BC EB (otiliQr iDOdd)i Ba BS. n 
(otnitsr model), 10, OB, CH>, OB, OH. OM, UR. UU. ID. 
miN. IS. JP. KB, KG, KP. KR. B:^ LC LK, LR. LS. U. 
LU, LV, MA. MD. MO, MK, MN, MW. MX. MZ, Nl, NO. 
HZ. OM, PH, PI.. FT. RO, RU, SC. SI>, Sil, SO* SK (amity 
modelX SK. SU n. TM, m IK, TX IZ, UA. UO. US, 
IJZ, VC, VN, YIJ, 7A, ZM, ZW. 

(84) DcslcBstcd States (re^oaaifi ARIK) paient (GH, GM, 
KaLS.MW.MZ. SD. SL, SZ. TZ, UG, ZM, ZW). 
Uurasian patent (AM, AZ. B Y, KU. KZ, MD, RU,TJ, IM), 
Boropcan paicnt (AT, BR, BO, CH, CY, CZ, DH, DK, HR, 



fContinued on mxtpagi] 



^= (SQntk! DECANTBR(:ENTRIFUGBWTraWBARREINFORCEMEOTB>ILBT 



i 

1 




(57) Abstract: A deomtcr centnTuse has u boUow. roUiUble dram with a mew <xinveyor wnpilang a cure budy (1). in which 
an inlet opcoiag Cor material Into die dram Grom an inlet chamber (3) is provided, die inlet opening hanrlqg a delimitation suiftce 
(7) whicb is nar laladve to the dbacdon of rotation and extniding sobstandaDy axially, said dalimitadon sndacc bdng provided 
with a weir ranfbicement member (8). The wear reinfoioemem member extends along the rear defimitatioD surfece (7) into the 
inlBCGfaamber(3). The wear relnforcsoMnt member (8) b provided with 8btiinientnii£Kes(U; 19) in abotmem against abotment 
smftces flsywiaM with die core body, which during operatiai prevents the wear reinforcement member (8) fiom moving tangenliaUy 
fonvaids in die (fitection of rotation and radially ooi of the con body (1). At least one of said abutment surfaces assodotod widi die 
com body (1) is constituted by a removable biocldns member (17). The wear rsinforcement member (8) and the inlei opcniag (5) 
aie designed in such a manner that diB wear cdnfoioeinent meodier (8) can be infl^ 
die core body (I). 
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DECANTER CENTRIFUGE WITH WEAR REINFORCEMENT INLET 

The present invention relates to a decanter 
centrifuge with a hollow drum having a longitudinal 
5 axis of rotation and a direction o£. rotation^ a screw 
conveyor in the drum comprising a core body carrying 
at least one helical, winding, wherein an inlet cham- 
ber is provided in the core body, said inlet chamber 
having an inlet opening for inlet of material into 

10 the drum from the inlet chamber, a central inlet be- 
ing provided in the inlet chamber as well as an end 
wall in the inlet chaniber opposite the central inlet, 
the inlet opening having a delimitation surface, 
which is rear relative to the direction of rotation 

15 and extending substantially axially, said delimita* 
tion surface being provided ' with a wear reinf orce- 
menti and a preferably substantially tangentially ex- 
tending edge, which is distal relative to the central 
inlet. 

20 The rear delimitation surface may be rounded in 

such a manner that its foremost point is positioned 
radially within the envelope surface of the surface 
of the core body, 

Preferably, two or more inlet openings are pro - 

.25 vided. 

The invention further relates to a wear rein- 
forcement member for such a decanter centrifuge. 

DB-A*40 41 868 discloses a centrifuge with a 
core body assembled from several parts bolted, to- 
30 gether, which makes it possible to disassemble them 
and give access to the interior of the inlet chamber. 
The inlets from the inlet chamber into . the drum are 
lined with wear bushings, which have a collar such 
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that they are secxxred against the centrifugal force, 
but have to be replaced from the inside. 

It is furthermore known to use wear reinforce- 
ment members, which are welded onto the core body. 
5 It is very work demanding to exchange such wear rein- 
forcement members, and weldable materials are gener- * 
ally not very wear-resistant, for which reason such 
wear reinforcement members have to be replaced often. 

The object of the invention is to provide a de- 

10 canter centrifuge having a wear reinforcement member, 
which is easy to exchange and which only lays down a 
few restrictions for the choice of material. 

This object is according to the invention met 
in that the wear reinforcement conprises a wear rein- 

15 forcement member extending along the. rear delimita- 
tion surface and, 'when viewed in section transverse 
to the direction of the axis of rotation, extending 
around the rear delimitation surface, the wear rein- 
forcement member extending so far into the inlet 

20 chamber along its wall that a concave back surface of 
the wear reinforcement member facing the rear delimi- 
tation surface has an interior portion in the inlet 
chamber, said portion being positioned behind the 
foremost point of the rear delimitation surface 

25 viewed' relative to the direction of rotation, that 
the wear reinforcement member is provided with an 
abutment stirface with a coniponent facing tangentially 
opposite the back surface in abutment against an 
abutment surface associated with the core body and 

30 which during operation prevents the wear reinforce- 
ment member from moving tangentially forwards in the 
direction of rotation, . and an abutment surface with a 
radially outwards facing component in abutment 
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against an abutment surface associated with the core 
body preventing the wear reinforcement member from 
moving radially out of the core body* that at least 
one of said abutment surfaces associated with the 
5 core body is constituted by a removable blocking mem- 
ber and that the wear reinforcement member and the 
inlet opening are designed in such a manner that the 
wear reinforcement member can be introduced to its 
operating position from the exterior side of the core 
10 body. 

In this manner an easy replacement is obtained 
as it may take place from the outside, and no special 
demands are made to the securing of the wear rein- 
forcement member, vrtiich is kept in place by the 

1$ blocking member and other engaging surfaces . 

in a preferred embodiment the wear reinforce- 
ment member conqpriaes at least one end portion ex- 
tending along an end wall of the inlet chathber, said 
end wall extending from the distal edge. In this man- 

20 ner this end wall is protected too. 

With a view to its securing and to additional 
wear protection the wear reinforcement member com- 
prises a second end portion at the opposite end rela- 
tive to the first end portion, said second end por- 

25 tion extending along a proximal wall in the inlet 
chamber, the wear reinforcement member extending be- 
tween the end wall and the proximal wall. Preferably i 
at least one end portion is accommodated in a recess 
in the adjacent wall. In this way substantially 

30 smooth end wall surfaces are obtained in the inlet 
chamber, and the abutment surface for preventing tan- 
gential movement may l?e constituted of an area in the 
recess or recesses, when said recesses are designed 
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in correspondence with the end portions. 

Preferably, a deeper recess accoimnodating the 
blocking, member is provided in the wall at the end of 
said recess opposite said rear delimitation surface. 
5 The blocking member is preferably not tightened 
against the wear reinforcement member. In this manner 
it becomes possible to use a comparatively brittle 
material for the wear rieinforcement member. 

Preferably, a filling material for filling out 

10 irregularities is provided between the wear rein- 
forcement member and the rear delimitation surface. 
Hereby, a well-defined supporting surface for the 
wear reinforcement member is ensured* The filling ma- 
terial may conprise epoxy or the like. 

15 • The wear reinforcement member is preferably 
made from a not weldable matetial, as a more wear- 
resistant material can be used without increase of 
the costs. In particular, the wear reinforcement mem- 
ber may conprise tungsten carbide, which is precisely 

20 a comparatively brittle, but very wear-resistant ma- 
terial and not weldable. However, the invention is 
not confined to the use of any definite material, and 
other materials suited for wear reinforcement may be 
used. 

25 In a preferred embodiment the helical winding 

extends across an inlet into the drum and a recess is 
provided in the helical winding at the inlet to allow 
replacement of the wear reinforcement member. Such an 
embodiment is in particular of interest, when the 

30 inlet has a wider axial extension than more than half 
of the pitch of the helical winding, wjiich is often 
desirable to prevent the inlet from the .inlet chamber 
to the drum from delimiting the total inlet capacity. 
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The object is further met by a wear reinforce- 
ment member for a decanter centrifuge , said member 
having ^he shape of a saddle. 

The invention will now be described in detail 
5 in the following by means of an exanqple of an embodi* 
ment with reference to the schematic drawings, in 
which 

Pig. 1 illustrates a screw conveyor of a de- 
canter centrifuge with certain parts cut away« 
10 Fig. 2 a sectional view along the line ZI-IX in 

Fig, 1, 

Pig. 3 a view corresponding to a part of Fig, 
2, but of an embodiment of the invention. 

Pig. 4 a partially perspective view of the em* 
15 bodiment ' according to Pig. '3 with parts cut away to 
show a blocking member, and 

Fig. 5 a second partially perspective view of 
the embodiment according to Fig. 3. 

Pigs 1 and 2 show a screw conveyor known per se 
20 of a decanter centrifuge. The screw conveyor com* 
prises a core body 1 carrying a helical winding 2 . 
For the sake of clarity, the helical winding has in 
Fig. 1 been cut away on the side facing the viewer. 

An inlet chamber 3 is provided in the core body 
25 1, into which chamber a central inlet tube 4 extends, 
and inlet openings 5 are provided, through which ma* 
terial to be centrifuged may flow from the inlet 
chamber 3 into a drum (not shown) surrounding the 
screw conveyor. 
30 During operation the screw conveyor will to- 

gether with the drum rotate as indicated by an arrow 
6 in Pig. 2. 

During operation material to be centrifuged 
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will flow through the inlet tiibe 4 into the inlet 
chamber 3 and out through the inlet openings 5, the 
material flowing on accoynt of the rotation acrbss 
the rear, when seen in the direction of rotation, de* 
5 limitation surfaces 7 of the inlet openings, which in 
the embodiment are rounded. The material flowing in 
is accelerated by the delimitation surfaces 1, which 
results in a considerable wear of these surfaces 7, 
which it is consequently desirable to protect. 

10 Pigs 3-5 show in greater detail the area around 

an inlet opening 5, where the delimitation surface 7 
is provided with a wear reinforcement member 8 ac- 
cording to the present invention. The inlet chamber 3 
is defined at one end by proximal wall 9 provided 
.15 with a central hole. At the other end the inlet cham- 
ber* 3 is defined by an end wall 13 . * 

The wear reinforcement member 8 generally has 
the shape of a saddle, the member comprising a cylin- 
der-shaped body part 10 with end portions or flanges 

20 11, 12 at the ends. 

In the example, the wear reinforcement member 8 
is made from tungsten carbide. It is not weldable, 
but is kept in place by its geometric design and its 
consequent engagement with the delimitation surface 7 

25 and other surfaces, as will be explained in detail in 
the following. 

the end wall 13 is defined by a distal edge 13a 
in the inlet opening 5. In the end wall 13. and in the 
proximal wall 9 recesses are provided for accommodat- 

30 ing the flanges 11 and 12, such that the sides of 
these flanges facing one another substantially are in 
alignment with or slightly lowered relative to the 
adjacent surfaces of the end wall 13 and the proximal 
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wall 9, respectively • In this manner is ensured that 
no edges protrude into the flow, of material to be 
centrifuged. 

A dovetail -shaped, axial groove 16 is provided 
5 in the end wall 13 and in the proximal wall 9 for ac- 
commodating a blocking member 17 to prevent the wear 
reinforcement member 8 from falling out. The blocking 
member 17 is kept in place by a screw 18 in the re* 
spective wall. The blocking members 17 are not tight- 
10 ened against the wear reinforcement member 8. 

A recess 19 is provided in the flange 11 for 
accommodating the blocking member 17. The recess has 
a first abutment surface 19a with a tangentially fac- 
ing component 19b and a second abutment surface 19c 
15 with a radially outwards facing conqponent 19d« 

Moreover, the flange 11 has a curved abutment' 
surface 11a with a tangentially directed component 
lib. 

The flange 12 has a chamfered abutment surface 
20 20, which in the operating position extends under the 
blocking member and which extends in the same plane 
as the abutment surface 19c. 

The wear reinforcement member 8 extends so far 
into the inlet chamber 3 along its wall that an inte- 
25 rior portion 14 of the back wall of the wear rein- 
forcement meniber 8 facing the delimitation surface 7 
is situated behind the foremost point IS of the de- 
limitation surface 7 seen relative to the direction 
of rotation 6. 

30 The wear reinforcement member 8 is accommodated 

between the end wall 13 and the proximal wall 9, 
whereby it is kept in place in axial direction. 

In tangential direction the wear reinforcement 
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member 8 is kept in place by its abutment against the 
delimitation surface 2 and the abutment of the abut- 
ment surfaces lla and/or 19a against wall in the re- 
cess in the end wall 13 (and correspondingly in the 
5 proximal wall 9) and against the blocking member 17, 
respectively. It should be noted that only one of the 
abutment surfaces 11 and 19a need to be present to 
attain the tangential securing of the wear reinforce- 
ment member 8. 

10 In radial direction the wear reinforcement mem- 

ber 8 is kept in place against the centrifugal force 
by the engagement of the interior portion 14 with the 
delimitation surface 7 and the abutment of the abut- 
ment surfaces 19c and 20 against the blocking members 

15 17. • 

In the* direction towards the centre of the core 
body 1 the securing is less in^ortant, as the cen- 
trifugal force acts outwardly. However, it should be 
noted that the wear reinforcement member is prevented 

20 from falling into the inlet chamber 3 by its engage- 
ment with the exterior part of the delimitation sur- 
face 1, the engagement of the abutment surface lla 
with the recess in the end wall 13 and/or the engage- 
ment of the on accotmt of the dovetail -shape tilted 

25 abutment surface 19a with the blocking member 17. 

Between the delimitation stirface 7 and the body 
part 10 of the wear reinforcement member 8 a material 
has preferably been introduced for filling out the 
cavities, which might otherwise be present on account 

30. of the production tolerances. This material may for 
instance be epoxy or silicone. In this manner a well 
defined supporting surface for the wear .reinforcement 
member is obtained. 
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A part of the helical winding 2 extends across 
the inlet 5, and in this part a recess 21 is pro- 
vided. On accoiint o£ this recess and the ' design of 
the wear reinforcement meihber 8 for that matter r it 
5 becomes possible to replace the wear reinforcement 
member from the exterior side of the core body 1« 
when this has been removed from the drum: The screws 
18 are removed, the blocking members 17 are then 
pulled out axially from the dovetail -shaped groove 

10 16, following which the wear reinforcement member 8 
may be raised as indicated in Pig. 5. Then the wear 
reinforcement member 8 may be turned to be released 
from the helical winding 2 and a new wear reinforce- 
ment member 8 may be introduced by following the same 

15 operations in reverse order*. 
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PATENT CLAIMS 
1. A decanter centrifuge with a hollow drum 
having* a longitudinal axis of rotation and a direc- 
tion of rotation {B) , a screw conveyor in the drum 
5 comprising a core body (1) carrying at least one 
helical winding (2), wherein an inlet chamber (3) is 
provided in the core body (1) « said inlet chamber 
having an inlet opening (5) for inlet of material 
into the drum from the inlet chamber (3), a central 

10 inlet (4) being provided in the inlet chamber (3) as 
well as an end wall (13) in the inlet chamber (3) op- 
posite the central inlet (4) , the inlet opening (5) 
having a delimitation surface (1) , which is rear 
relative to the direction of rotation and extending 

15 substantially axially, said delimitation surface be- 
ing provided with a wear reinforcement (8), and a 
preferably substantially tangentially extending edge 
(13a) , which is distal relative to the central inlet 
(4), characterized in that the wear re- 

20 inforcement con^rises a wear reinforcement member (8) 
extending along the rear delimitation surface (7) 
and, when viewed in section transverse to the direc- 
tion of the axis of rotation (6) , extending around 
the rear delimitation surface (7), the wear rein- 

25 for cement member (8) extending so far into the inlet 
chamber (3) along its wall that a concave back sur- 
face of the wear reinforcement member (8) facing the 
rear delimitation surface (7) has an interior portion 
(14) in the inlet chamber, said portion being posi- 

30 tioned behind the foremost point (15) of the rear de- 
limitation surface (7) viewed relative to the direc- 
tion of rotation (6), that the wear reinforcement 
member (8) is provided with an abutment surface (lla; 
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19a) with a component (lib; 19b) facing tangentially 
opposite the. back surface in abutment against . an 
abutment surface associated with the core body (1) 
and which during operation prevents the wear rein- 
5 forcement member (8) from moving tangentially for- 
wards in the direction of rotation (6), and an abut- 
ment surface (19c) with a radially outwards facing 
conqponent (19d) in abutment against an abutment sur- 
face associated with the core body (1) preventing the 

10 wear reinforcement member (0)^ from moving radially 
out of the core body (1), that at least one of said 
abutment surfaces associated with the core body (1) 
is constituted by a removable blocking member (17) 
and that the wear reinforcement member (8) and the 

15 inlet opening (5) are designed in such a manner that 
the wear reinforcement member (8) can be introduced 
to its operating position from the exterior side of 
the core body (1) . 

2. A decanter centrifuge according to claim 1, 
20 characterized in that the blocking mem- 
ber (17) protrudes from the end wall (13) beyond a 
part of the wear reinforcement member (8) . 

3. A decanter centrifuge, according to claim 1 
or 2, characterized in that the wear re- 

25 inforcement member (8) coirprises at least one end 
portion (11) extending along an end wall (13) of the 
inlet chamber (3), said end wall extending from the 
distal edge (13a) . 

4. A decanter centrifuge according to claim 3, 
30 characterized in that the wear rein- 
forcement member (8) comprises a second end portion 
(12) at the opposite, end relative to the first end 
portion (11) » said second end portion (12) extending 
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along a proximal wall (9) in the inlet chamber (3)# 
the wea.r reinfprcement member (B) extending between 
the end wall (13) and the proximal wall (9) » 

5. A decanter centrifuge according to claim 3 
5 or 4, characterized in that at least one 

end portion (11, 12) is accommodated in a recess in 
the adjacent wall (13, 9). 

6. A decanter centrifuge according to claim 
characterized in that in the wall (9, 

10 13) at the end of said recess opposite said rear de- 
limitation surface (7) a deeper recess (16) accommo- 
dating the bloclcing member (17) is provided. 

7. A decanter centrifuge according to. claims 1- 
6, characterized in that between the 

15 wear reinforcement meivber (9) and the rear delimita-. 
tion surface (7) a filling' material for filling out' 
irregularities is provided. 

8. A decanter centrifuge according to claim 1, 
characterized in that the filling mate- 

20 rial comprises epoxy. 

9. A decanter centrifuge according to claim 18, 
characterized in that the wear rein- 
forcement member (8) is made from a not weldable ma- 
terial . 

25 10. A decanter centrifuge according to claim 9, 

characterized in that the wear rein- 
forcenient member (8) con^risea tungsten carbide, 

11. A decanter centrifuge according to claims 
1-10, characterized in that the helical 

30 winding (2) extends across an inlet (S) into the drum 
and that a recess (21) is provided in the helical 
winding (2) at the inlet (5) to allow replacement of 
the wear member (8) . 
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12. A wear member for a decanter centrifuge ac- 
cording to claims l-ll, characterized in 
having the shape of ' a saddle. 
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